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CLAIMS 



[Claim 1] The exhaust gas heat recovery machine equipped with the heat 
exhanger tube which collects a part of heat of exhaust gas, such as a boiler, 
The wet desulfurizing plant from which the sulfur oxide in the exhaust gas 
discharged from this exhaust gas heat recovery machine is removed, The 
exhaust gas reheater equipped with the heat exhanger tube which heats the 
exhaust gas discharged from this wet desulfurizing plant, In the offgas 
treatment system which comes to contain the thermal circulation duct 
equipped with the thermal circulating pump which circulates through a heat 
carrier between the heat exhanger tube of said exhaust gas heat recovery 
machine, and the heat exhanger tube of said exhaust gas reheater The offgas 
treatment system characterized by forming the thermal heater which heats the 
heat carrier which flows into the heat exhanger tube of said exhaust gas heat 
recovery machine while establishing the by-pass line which bypasses the heat 
exhanger tube of said exhaust gas reheater, and circulates through a heat 
carrier in said exhaust gas heat recovery vessel in said thermal circulation 
duct. 

[Claim 2] The offgas treatment system characterized by preparing the flow 
control valve which adjusts a thermal flow rate to at least one side of said by- 
pass line and inflow by-pass way of the heat exhanger tube of said exhaust 
gas reheater in an offgas treatment system according to claim 1 . 

[Claim 3] In an offgas treatment system according to claim 1 or 2, the heat 
exhanger tube of said exhaust gas reheater is divided and arranged in two or 
more heat exhanger tube groups along with the downstream from the 
upstream of said exhaust gas. The offgas treatment system characterized by 
having established the inflow pipeline system which carries out conduction of 
the heat carrier one by one toward an upstream heat exhanger tube group 
from the downstream heat exhanger tube group of this heat exhanger tube 
group, and the inflow pipeline system which carries out thermal conduction 
only to an upstream heat exhanger tube group, and making these inflow 
pipeline systems switchable. 

[Claim 4] The operating method of the offgas treatment system characterized 
by heating said heat carrier with said thermal heater while bypassing thermal 
a part or thermal all that flows into said exhaust gas reheater through said by- 
pass line at the time of starting of an offgas treatment system according to 
claim 1. 

[Claim 5] The operating method of the offgas treatment system characterized 
by adjusting the flow rate and the amount of heating of a heat carrier of the 
heat carrier which carries out conduction to said exhaust gas reheater in the 
operating method of an offgas treatment system according to claim 4 while 



carrying out conduction of the heat carrier only to the upstream heat transfer 
group of said exhaust gas reheater. 



DETAILED DESCRIPTION 



[0001] [Field of the Invention] This invention is equipped with the wet 
desulfurizing plant which is applied to an offgas treatment system, especially 
carries out desulfurization processing of the exhaust gas, such as a boiler, 
collects the heat of the exhaust gas of the upstream of the wet desulfurizing 
plant, and relates to the offgas treatment system which the exhaust gas 
discharged from a wet desulfurizing plant by the recovery heat is reheated, 
and is discharged froma stack etc. 

[0002] [Description of the Prior Art] The conventional offgas treatment system 
whole schematic diagram is shown in drawing 4 , and the exhaust gas 
reheating system which reheats the exhaust gas of a wet desulfurizing plant is 
shown in drawing 5 . In those drawings, the same number is given to the same 
device. In drawing 4 , the exhaust gas 2 discharged from a boiler 1 heats the 
combustion air 5 of a boiler 1 by heat exchange in an air preheater 4, after 
being introduced into a denitrification plant 3 and removing nitrogen oxides. 
Next, after heat recovery of the exhaust gas 2 is introduced and carried out to 
the exhaust gas heat recovery machine 6 which constitutes an exhaust gas 
reheating system, most smoke dusts in exhaust gas are removed by the 
electrical dust precipitator 7, and the pressure up of it is carried out with an 
induced fan 8, and it is introduced into the wet desulfurizing plant 9. As for the 
exhaust gas 2 introduced into the wet desulfurizing plant 9, the sulfur oxide 
(SOx) in exhaust gas is removed by the gas liquid contact. After the exhaust 
gas 2 cooled by even saturation gas temperature in the wet desulfurizing plant 
9 is heated by the need with a steamy-type gas heater (not shown), the 
heating temperature up of it is carried out by the exhaust gas reheater 10 
which constitutes the reheating system of exhaust gas, and a pressure up is 
done by the desulfurization fan 11, and it is discharged in atmospheric air 
from a chimney stack 12. 

[0003] The exhaust gas reheating system mentioned above is constituted as 
shown in drawing 5 . That is, the heat recovery heat exhanger tube 21 and the 
reheating heat exhanger tube 22 with which conduction of the heat carrier is 
carried out, respectively are arranged by the exhaust gas heat recovery 
machine 6 and the exhaust gas reheater 10 in contact with the flow of exhaust 
gas 2. A finned tube etc. is used in order that these heat exhanger tubes may 
usually raise the effectiveness of heat exchange. The thermal outlet 23 of the 
heat recovery heat exhanger tube 21 is opened for free passage by the 
thermal inlet port 25 of a reheating heat exhanger tube through the thermal 
duct 24, the thermal outlet 26 of the reheating heat exhanger tube 22 is 
opened for free passage by the thermal inlet port 28 of the heat recovery heat 
exhanger tube 21 through the thermal duct 28 equipped with the thermal 
circulating pump 27, and the thermal circulation duct is formed of these. And 
in order to bypass the heat exhanger tube of the exhaust gas heat recovery 
machine 6 and to enable circulation of some heat carriers to the heat 
exhanger tube of the exhaust gas reheater 10, the heat recovery machine by- 



pass line 30 which makes the duct of the thermal inlet port 29 of the heat 
recovery machine heat exhanger tube 21 and the thermal outlet 23 open for 
free passage directly is established in this thermal circulation duct. Moreover, 
the thermal heater 31 which heats with a steam the heat carrier which flows 
into the exhaust gas reheater 10 is formed in the thermal duct 24. In addition, 
in drawing 5 , the thermometer with which signs 33, 36, and 43 measure a 
flow control valve, and signs 32, 34, 35, 56, 60-64 measure the fluid 
temperature of each part, and signs 65 and 66 are check valves. 

[0004] Thus, in the conventional exhaust gas reheating system constituted, 
first, according to the detection temperature of the exhaust gas thermometer 
32, the flow control valve 33 of the heat recovery machine by-pass line 30 is 
adjusted, and the amount of heat recovery in the exhaust gas heat recovery 
machine 6 is controlled so that the exhaust gas outlet temperature of the 
exhaust gas heat recovery machine 6 becomes more than laying temperature. 
Moreover, in order to carry out outlet exhaust gas temperature of the exhaust 
gas reheater 10 beyond the set point, and in order to carry out outlet heat 
carrier temperature of the exhaust gas reheater 10 beyond the set point, 
according to the detection temperature of the outlet exhaust gas thermometer 
34 and the inlet-port heat carrier thermometer 35 of the heat recovery heat 
exhanger tube 21 , the flow control valve 36 is adjusting the flow rate of the 
steam which carries out conduction to the thermal heater 31. In addition, there 
are some which were indicated by JP, 63-21 71 03,A as a conventional 
technique relevant to an exhaust gas reheating system. 

[0005] [Problem(s) to be Solved by the Invention] When starting a boiler 1 in 
drawing 4 , after performing air operation for the warming up of an offgas 
treatment system including a boiler 1 etc. generally, he lights a boiler 1 and is 
trying to usually move to operation after that. 

[0006] However, in the above-mentioned conventional technique, the time of 
air operation at the time of starting of a boiler 1 , and immediately after ignition 
on a boiler 1 , when the inlet-port exhaust gas temperature of the exhaust gas 
heat recovery machine 6 is low, the outlet heat carrier temperature of the 
exhaust gas reheater 10 falls by heat exchange. If a heat carrier with such low 
temperature is supplied to the exhaust gas heat recovery machine 6, since 
the outlet exhaust gas temperature of the exhaust gas heat recovery machine 
6 will fall too much, exhaust gas 2 reaches inside the exhaust gas heat 
recovery machine 6 at a dew-point, and there is a trouble of dust adhering to 
the heat recovery heat exhanger tube 21 , or making an electrical dust 
precipitator 7 and the device of the exhaust gas downstream of induced-fan 8 
grade corrode. 

[0007] Since such a problem is solved, it is possible that a heat carrier is 
heated with the thermal heater 31, and this suppresses the fall of the outlet 
exhaust gas temperature of the exhaust gas heat recovery machine 6. 
However, also in this case, since the outlet heat carrier temperature of the 
thermal circulating pump 27 falls for the heat exchange in the exhaust gas 
reheater 10, if it is going to stop this, it is necessary to supply a lot of steams 



to the thermal heater 31 , and there is a problem that the consumption of utility 
energy increases. 

[0008] Then, this invention is to hold [ to control the increment in the 
consumption of utility energy, when low, the exhaust gas temperature at the 
time of starting of a boiler etc., or, and ] the outlet exhaust gas temperature of 
an exhaust gas heat recovery machine more than the dew point temperature 
of exhaust gas. 

[0009] [Means for Solving the Problem] The technical problem of this 
invention is solvable with the following means. While establishing the by-pass 
line which bypasses the heat exhanger tube of an exhaust gas reheater, and 
circulates through a heat carrier in an exhaust gas heat recovery vessel in a 
thermal circulation duct, the thermal heater which heats the heat carrier which 
flows into the heat exchanger tube of an exhaust gas heat recovery machine 
is formed. 

[0010] Thereby, thermal a part or thermal all that flows into an exhaust gas 
reheater can be bypassed through a by-pass line at the time of starting of an 
offgas treatment system etc., the amount of heat exchange in an exhaust gas 
reheater is reduced, and the temperature fall of the heat carrier which flows 
into an exhaust gas heat recovery machine can be controlled. Furthermore, 
by heating the heat carrier with a thermal heater, the amount of heat 
exchange in an exhaust gas heat recovery machine is reduced, and the fall of 
the exhaust gas temperature in the outlet can be controlled. Consequently, 
the outlet exhaust gas temperature of an exhaust gas heat recovery machine 
can be held more than the dew point temperature of exhaust gas at the time 
of starting of a boiler etc., for example, aggravation of the corrosive 
environment of the downstream device of exhaust gas heat recovery 
machines, such as an electrical dust precipitator and an induced fan, can be 
prevented. And only the part whose amount of heat exchange in an exhaust 
gas reheater decreased can reduce the consumption of the utility energy by 
the thermal heater. 

[001 1] Moreover, in the above, it is desirable to prepare the flow control valve 
which adjusts a thermal flow rate to at least one side of a by-pass line and the 
inflow by-pass way of the heat exhanger tube of an exhaust gas reheater at 
the point which can control outlet exhaust gas temperature of an exhaust gas 
heat recovery machine easily. 

[0012] Moreover, it is desirable to divide and arrange the heat exhanger tube 
of an exhaust gas reheater in two or more heat exhanger tube groups along 
with the downstream from the upstream of exhaust gas, to establish the inflow 
pipeline system which carries out conduction of the heat carrier one by one 
toward an upstream heat exhanger tube group from the downstream heat 
exhanger tube group of this heat exhanger tube group, and the inflow pipeline 
system which carries out thermal conduction only to an upstream heat 
exhanger tube group, and to make these inflow pipeline systems switchable. 
Thereby, while carrying out conduction of the heat carrier only to the upstream 
heat transfer group of an exhaust gas reheater, the flow rate and the amount 



of heating of a heat carrier of the conduction heat carrier can be adjusted, and 
Myst in the exhaust gas which flows from a wet desulfurizing plant (liquefied 
spray droplets) can be evaporated. 

[0013] [Embodiment of the Invention] Hereafter, the gestalt of operation of 
this invention is explained using a drawing. 

[0014] (Gestalt 1 of implementation of invention) The network block diagram 
of an example of the gestalt of operation of the exhaust gas reheating system 
applied to the offgas treatment system of this invention at drawing 1 is shown. 
This example is applied to the boiler offgas treatment system shown in 
drawing 4 . 

[0015] In drawing 1 , the same sign is given to the device which has the same 
functional configuration as drawing 4 or drawing 5 , and explanation is 
omitted. In drawing 1 , a different point from the conventional example of 
drawing 5 bypasses the reheating heat exhanger tube 22 of the exhaust gas 
reheater 10. The reheater by-pass line 41 which circulates through a heat 
carrier in the exhaust gas heat recovery vessel 6 was formed, The thermal 
heater 42 which heats the heat carrier which flows into the heat recovery heat 
exhanger tube 21 of the exhaust gas heat recovery machine 6 was formed in 
the thermal inlet-port section of the exhaust gas heat recovery machine 6, 
And it is in having formed the flow control valve 43 in the thermal duct 24 
between the reheater by-pass line 41 and the thermal heater 31 , and having 
formed the closing motion valve 44 in the reheater by-pass line 41 . Moreover, 
the flow control valve 45 which adjusts the flow rate of the steam which is a 
heating medium is formed in the thermal heater 42. 

[0016] Thus, actuation of the exhaust gas reheating system constituted is 
explained below. First, the exhaust gas 2 discharged from a boiler 1 is 
introduced into the exhaust gas heat recovery machine 6 from the heat 
recovery machine inlet-port duct 37, and after it heats the heat carrier which 
flows the inside of the heat recovery heat exhanger tube 21 , it is discharged 
from the heat recovery machine outlet duct 38. Thereby, a part of heat of 
exhaust gas 2 is collected by the heat carrier. Moreover, the exhaust gas 2 
discharged from the wet desulfurizing plant 9 is introduced into the exhaust 
gas reheater 10 from the reheater inlet-port duct 39, and after being reheated 
by the heat carrier which flows the inside of the reheating heat exhanger tube 
22, it is discharged from the reheater outlet duct 40. 

[0017] On the other hand, the pressure up of the heat carrier in a thermal 
circulation duct is carried out by the thermal circulating pump 27, and 
conduction is carried out to the heat recovery heat exhanger tube 21 of the 
exhaust gas heat recovery machine 6. Thereby, a heat carrier is heated by 
exhaust gas 2. After this heated heat carrier is led to the thermal heater 31 
through the thermal duct 24 and is further heated if needed in here, 
conduction of it is carried out to the reheating heat exhanger tube 22 of the 
exhaust gas reheater 10. Thereby, a heat carrier is cooled by heating exhaust 
gas, the pressure up of the cooled heat carrier is carried out by the thermal 



circulating pump 27 of the thermal duct 28, and the above-mentioned 
actuation is repeated. 

[001 8] Actuation when the temperature of the exhaust gas 2 the time of air 
operation at the time of starting of a boiler 1 and immediately after ignition on 
a boiler 1 is low here is explained. In such a case, although exhaust gas 2 
may have to be heated, the fall of the outlet exhaust gas temperature of the 
exhaust gas heat recovery machine 6 can be controlled by restricting the 
amount of heat recovery in the exhaust gas heat recovery machine 6. That is, 
by opening the closing motion valve 44 and adjusting a flow control valve 43, 
it changes thermal [ which carries out conduction to the exhaust gas reheater 
10 / the whole quantity or a part of ] so that it may pass through the reheater 
by-pass line 41. Furthermore, a flow control valve 45 adjusts the amount of 
steams of the thermal heater 42 if needed so that the temperature of the 
exhaust gas which passes the exhaust gas heat recovery machine 6 may 
become more than dew point temperature and the thermal temperature of the 
inlet port and outlet of the heat recovery heat exhanger tube 21 may become 
beyond the set point. The outlet exhaust gas temperature of the exhaust gas 
heat recovery machine 6 is more than dew point temperature especially. The 
thermal temperature of the inlet port and outlet of the heat recovery heat 
exhanger tube 21 above the set point And the inlet-port exhaust gas 
temperature of the exhaust gas heat recovery machine 6 detected with the 
exhaust gas thermometer 60 so that the amount of steams of the thermal 
heater 42 may serve as min f It is made to correspond to the outlet exhaust 
gas temperature of the exhaust gas heat recovery machine 6 detected with 
the exhaust gas thermometer 32, and the thermal by-pass rate of the heat 
recovery heat exhanger tube 21, i.e., the thermal flow rate of the heat 
recovery machine by-pass line 30, and the steamy amount of supply of the 
thermal heater 42 are controlled. 

[0019] Thus, since the amount of heat exchange in the exhaust-gas reheater 
10 decreases when the inlet-port exhaust-gas temperature of the exhaust gas 
heat-recovery machine 6 is low, in order for the fall of the thermal temperature 
discharged from the thermal circulating pump 27 to decrease and to maintain 
thermal temperature beyond the set point, like [ in the time of air operation at 
the time of starting of a boiler 1, and immediately after ignition on a boiler 1 ] 
by operating, there are also few required amounts of steams supplied to the 
thermal heater 42, and they end. While consuming utility energy superfluously 
is lost by this, the outlet exhaust gas temperature of the exhaust gas heat 
recovery machine 6 becomes possible [ preventing falling below to the dew 
point temperature of exhaust gas ]. Consequently, it is lost from the exhaust 
gas heat recovery machine 6 before the inlet port of the wet desulfurizing 
plant 9 that exhaust gas reaches at a dew-point, for example, the corrosive 
environment to the device of the downstream of an electrical dust precipitator 
7 or the exhaust gas heat recovery machine 6 of induced-fan 8 grade is 
eased. 

[0020] And after performing the above operations, even if the temperature of 
the exhaust gas which flows into the exhaust gas heat recovery machine 6 
performs heat recovery with the exhaust gas heat recovery vessel 6, in the 



phase which reached the temperature which becomes beyond the set point, 
the outlet exhaust gas temperature closes the closing motion valve 44 of the 
reheater by-pass line 41 , and shifts to the operational status of ******. 

[0021] (Gestalt 2 of operation of this invention) Other examples of a 
configuration of the exhaust gas reheating system applied to this invention at 
drawing 2 are shown. A different point from drawing 1 has this example in the 
configuration of the reheating heat exhanger tube 22 of the exhaust gas 
reheater 10. That is, the reheating heat exhanger tube 22 is divided and 
arranged from the upstream of exhaust gas toward the downstream like 
illustration to two reheating heat exhanger tube groups 22-1 and 22-2. The 
network introduced into the reheating heat exhanger tube group 22-1 of the 
upstream after supplying a heat carrier to the reheating heat exhanger tube 
group 22-2 of the exhaust gas downstream, The reheating heat exhanger 
tube 22-2 is made to bypass, and it is in having prepared the network 
containing the passage change bulbs 53 and 54 and check valve 55 which 
are changed so that it may introduce only into the reheating heat exhanger 
tube group 22-1. That is, the thermal duct 24 is connected to the thermal inlet 
port 52 of the reheating heat exhanger tube group 22-1 through the passage 
change bulb 54 at the thermal inlet port 25 of the reheating heat exhanger 
tube group 22-2 through the passage change bulb 53, further, it connects with 
the thermal inlet port 52 of the reheating heat exhanger tube group 22-1 
through a check valve 55, and the thermal outlet 51 of the reheating heat 
exhanger tube group 22-2 is constituted. This takes into consideration 
relaxation of the corrosive environment of the exhaust gas reheater 10. 

[0022] That is, when the exhaust gas temperature the time of air operation at 
the time of starting of a boiler 1 and immediately after ignition on a boiler 1 is 
low, Myst in the outlet exhaust gas of the wet desulfurizing plant 9 is 
evaporated on the front face of the reheating heat exhanger tube group 22-1 
of the entrance side of the exhaust gas reheater 10, and the corrosive 
environment of the device of for example, the latter reheating heat exhanger 
tube group 22-2 and desulfurization fan 1 1 grade is eased from it. For that 
purpose, the heat carrier introduced into the exhaust gas reheater 10 is 
supplied only to the reheating heat exhanger tube group 22-1 of the upstream. 
And the amount of heat carriers which flows into the exhaust gas reheater 10, 
and the amount of heating of the thermal heater 31 are controlled to become 
the temperature gradient which needs the temperature gradient of the inlet- 
port exhaust gas thermometer 56 of the exhaust gas reheater 10, and the 
exhaust gas thermometer 57 in the exhaust gas reheater 10 of the 
downstream of the reheating heat exhanger tube group 22-1 which is actually 
carrying out conduction of the heat carrier to evaporate Myst in the outlet 
exhaust gas of the wet desulfurizing plant 9 in the exhaust gas entrance side 
of the exhaust gas reheater 10. This becomes possible to attain relaxation of 
the corrosive environment of desulfurization fan 1 1 grade by the minimum 
steamy amount of supply to the thermal heater 31 , including the exhaust gas 
reheater 10. 



[0023] (Example 3 of a gestalt of operation of this invention) In drawing 1 and 
the example of 2, although the thing using a steam as a heat carrier of the 



thermal heaters 31 and 42 was shown, even if this invention applies the 
thermal heaters 58 and 59 which used not only this but the electric heater, it 
can acquire drawing 1 and the same effectiveness as the case of 2. 
Moreover, it is good also considering either of the thermal heaters 58 and 59 
as a thing of a steamy type. 

[0024] moreover, as shown in the offgas treatment system tree shown in 
drawing 4 , it can apply not only to the offgas treatment system which installs 
the exhaust gas heat recovery machine 6 in the preceding paragraph of an 
electrical dust precipitator 7 but to the system which installs the exhaust gas 
heat recovery machine 6 in the back-wash side of an electrical dust 
precipitator 7, and the same effectiveness as the above can be acquired. 

[0025] Furthermore, in drawing 2 , although the example which divides the 
reheating heat exhanger tube 22 into two groups was shown, it can divide not 
only into this but into two or more groups. 

[0026] [Effect of the Invention] The heat recovery machine which was 
equipped with the heat exhanger tube which collects a part of heat of exhaust 
gas, such as a boiler, according to this invention as explained above, The wet 
desulfurizing plant from which the sulfur oxide in the exhaust gas discharged 
from this heat recovery machine is removed, The reheater equipped with the 
heat exhanger tube which heats the exhaust gas discharged from this wet 
desulfurizing plant, In the offgas treatment system which comes to contain the 
thermal circulation duct equipped with the thermal circulating pump which 
circulates through a heat carrier between the heat exhanger tube of a heat 
recovery machine, and the heat exhanger tube of a reheater The outlet 
exhaust gas temperature of an exhaust gas heat recovery machine can be 
held more than the dew point temperature of exhaust gas at the time of 
starting of a boiler etc., and the increment in the consumption of utility energy 
can be controlled. Consequently, the corrosive environment of the device 
arranged at the downstream of an exhaust gas heat recovery machine is 
improvable. 
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XL^/V:/ 5 3 Sr^ UTff*P«ft«» W 2 2-2 ©*fcj«A 

P2 5i:, m&wvw£'*A'75 4&jt\^xwimtGi& 

W2 2-1 WMAP 5 2 KSStt U »c»aD*&«» 
fi^2 2-2^miP5 1 £W*P!&£xf&WP2 2 -1 
W«AP 5 2*£i£li:#5 5^lt^ttMt 
5* r*Ul.k 5 . #;#Xp«JD!H« 1 0 <Dm±mt<OWft 

[0 02 2] o^*), ^7 l<o^ib^*5ttS^31 

jjnj&« 1 0 <dx uw<Dnm%m3&mm 22-1 <D^tmx 
u\ mx.&®M7 r > 1 1 &<o®&<om&w&*wm*r 

^<Dfc«>lCtt. #^HiD««l o^»Ai-5««t 

*±mm<Dftm%i&$mm2 2 - 1 ic^uMt^o 

9HR^IIW«raKUri^ff^fiM*ff 2 2- 1 
»#*mam&i 0<om#x7<nWxm&i$&Z<D\z 1 & 

[oo2 3] {^m<omm<ommmz) hi, 2^ 

idjoV>Tf^, f^j^^S3 1, 4 2<D^i: LTl^ 

^^^V>fc^^bP^5 8, 5 Q^jg^UT^, ® 
1, 2©»&tra-©ab*«:^5^i:36S-C^S. 

[0 0 2 4] m4\C7FL,tzm#X%hm^XTJ*%k 
»«t?i:, SW^*»lHli|jt«6S:«^afcfiS7<o«ra 

[0 0 2 5] Mt-> lil2tCl*5V>r, ^P^Hft^2 2$: 
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[0 0 2 6] 

[Ell] *»MlC«ft#3!f^»J^^^A<D«l[0» 

[B2] *|SWlc«S#^l!^|ft^^A©3WfcojB 
[134] **WI^5SW7MV7rA<o^«S:/TH- 



[15] ^5l5W^^M^rAWi|^^tit 

1 ^7 

2 SMf* 

3 ra^© 

4 

6 ^^f^^0it2^ 

7 m^m^s 

8 M9l7r^ 

9 

1 o i^f^IiraM 

2 i MSURfiHIMP 
2 2 ¥3taft6»Mf 

2 2-1, 2 Sj]D»fil 
2 4, 2 8 - 

2 7 iwitmt*^ 

3 0 IWalTOB^A^tfiB 

3 1 rnmnfm 

3 3, 3 6, 4 3, 4 5 

4 1 mamMswstxtUi 

4 2 a&0&JQ!R& 

4 4, 53, 5 4 mm& 



imi] 



62 



31 



€0 



37 



Z3^ 



^35 



38 
2 
42 



k30 
21 
33 



41 



64 



*45 Z7 X 



43 



24 



44 



28 : 




sc. 



36 



LRJ 




10> 40 

6 : »*f*flMa'S- 

2 1 : ^0flxe^W 
2 2 : Hfcl&<5*&& 
2 7 : 

4 1 : W»»/t-f/t^f| 
4 2 : !&Bt*n4&3S 
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• 



[■4] 



1 




6 : tt*TXft@ttlS 

7 : 

8 :m^\yr> 

9 : S^il^ 

i o : #*rxww»s 
i i : simy r y 

[i5] 
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